ABSTRACT The continuing obesity epidemic in the USA calls for the examination of antecedents to the well-known risk factors of physical activity and diet. The neighborhood built environment has been extensively studied in relation to obesity noting an increased risk of development and prevalence of obesity in relation to numerous built environment characteristics (lack of green spaces, higher number of fast food restaurants, low walkability indices). The neighborhood social environment, however, has been less extensively studied but is perhaps an equally important component of the neighborhood environment. The neighborhood social environment, particularly constructs of social capital, collective efficacy, and crime, is associated with obesity among both adults and children. Several studies have identified physical activity as a potential pathway of the neighborhood social environment and obesity association. Further work on social networks and norms and residential segregation, as well as the examination of dietary behaviors and mental health as potential mediating pathways, is necessary. Given the existing evidence, intervening on the neighborhood social environment may prove to be an effective target for the prevention on obesity. Intervention studies that promote healthy behaviors and prevent obesity while addressing aspects of the neighborhood social environment are necessary to better identify targets for obesity prevention.
INTRODUCTION
Neighborhoods exist in spaces that either have or do not have parks, sidewalks, and bike paths. Stores, restaurants, theaters, and work places can be located within walking distance or else require a car, taxi, train, or bus to access. Dimensions such as these have obvious relevance to obesity prevention. Over the past decade, links between features of the neighborhood built environment and obesity have been widely reported, to the extent that Healthy People 2020 includes goals for neighborhood built environment interventions to support physical activity. A less intensely studied, but equally or perhaps more important aspect of neighborhoods is the potential role that the social context of a neighborhood plays in shaping obesity risk.
Building on definitions provided by Diez-Roux and McNeill, 1,2 the neighborhood social environment is considered to include the sociodemographic composition of the neighborhood and its residents as well as the Brelationships, groups, and social processes that exist between individuals who live in a neighborhood^. [3] [4] [5] [6] The examination of the neighborhood social environment in relation to health has been examined as a set of features that comprise the Bsocial context^of the neighborhood, such as social cohesion, social capital, collective efficacy, social norms, neighborhood crime and safety, poverty, and segregation. The existing literature is limited in that only some features of the social environment have been explored for their association with obesogenic behaviors, with much of the work focusing on physical activity.
The most frequently examined neighborhood social characteristic is neighborhood poverty, which has been associated with obesity in numerous studies. [7] [8] [9] Neighborhoods with poor community-level or government economic resources often have fewer resources related to the built environment, including poor recreational facilities, supermarkets, lack of functioning sidewalks, and limited access to parksall factors that may contribute to obesity. 10 In addition, neighborhood poverty also correlates with poor social environments, including higher crime rates, low aesthetic quality, poor social cohesion and social capital, and increased residential segregation. These factors, outlined below, are also associated with obesity; hence, the effect of neighborhood poverty on obesity may be mediated through its effects on other social characteristics of the neighborhood social environment (e.g., crime, social cohesion, and residential segregation) (Fig. 1) . 1 Lack of neighborhood safety, defined as perceptions of unsafe neighborhoods as well as objectively measured high-crime neighborhoods have been associated with obesity among both adults and children even after adjusting for socioeconomic factors. [11] [12] [13] Several studies have noted associations between crime and perceptions of unsafe neighborhoods and low levels of physical among adults and children, 14 with several studies noting associations only among women. 12, 15 As women are more often the victims of sexual crimes, they may be more likely to modify their behaviors (i.e., limiting time outdoors engaging in physical activity) if they perceive their environment to be unsafe. 14 Behavioral changes in response to neighborhood crime may be a pathway through which neighborhood crime impacts obesity. Neighborhood safety and crime may also influence social networks and cohesion among neighborhood residents by limiting opportunities for social interaction and promoting distrust among residents. 16 Social cohesion and social capital have been negatively associated with BMI and obesity but positively associated with physical activity among both adults and adolescents. 8, 17, 18 A positive perception of the neighborhood social environment may increase the likelihood of outdoor physical activity; parents, for example, may be more likely to allow their children to play outside. 19 Increased levels of collective efficacy and social cohesion provide more opportunities for modeling healthy behaviors in a supportive environment in addition to preventing deterioration of the physical environment (i.e., trash, street lights, graffiti) and promoting safety. 19, 20 In disadvantaged neighborhoods, having poor quality built environments-whichs limit an individual's potential for physical activity and access to healthy foods-there may also be a lack of structural opportunities (i.e., safe parks) for social interaction, resulting in limited social networks. While evidence of the influence of social networks on obesity and related behaviors is typically not limited to the neighborhood environment, they are still important to consider, as social networks within a neighborhood may be highly visible and influential, and people may form close bonds with neighbors or choose to live in proximity to family and friends. 21, 22 Social ties may also influence healthy eating or physical activity through the provision of social support or the establishment of social norms 23 or through a sense of attachment and connectedness to resources and goods that support healthy behaviors, 1 both of which may take place within a neighborhood context. Social norms could relate to beliefs about ideal body size, preference for being non-obese, beliefs about physical activity or certain foods, and stigma associated with a person's being overweight or obese. 24 Norms of behavior (eating, physical activity) are particularly important to understand in the context of the neighborhood environment where people are in close contact with one another and are able to observe or model certain behaviors that may spread. This is particularly relevant when considering the role of racial residential segregation on obesity.
Among African Americans, residential racial segregation has been associated with higher rates of obesity. 25 Lower levels of physical activity may be one potential pathway through which residential segregation increases the odds of obesity. 26 African Americans living in segregated areas have been noted to rate their neighborhoods as less pleasant for physical activity and as having fewer physical activity facilities compared to African Americans living in less segregated areas. 27 Geographic concentrations of racial/ethnic minorities often co-occur in neighborhoods of concentrated poverty creating economic, infrastructural, and social conditions that support the development of fast food restaurants, limited access to affordable healthy food, and few recreational facilities. 28 The impact of residential racial segregation on obesity and obesogenic behaviors varies by racial/ ethnic group. Immigrant enclaves often support home country diets and other more healthful lifestyle behaviors thus reducing the risk of obesity. Among Hispanics, findings relating residential segregation and obesity have been inconsistent. 29, 30 Differing levels of acculturation among Hispanic enclaves are likely to account for the noted differences as the health benefits associated with living in a majority Hispanic neighborhood may only be evident among less acculturated Hispanics. 31 
SUGLIA ET AL. 208

FUTURE RESEARCH DIRECTIONS
While the current literature is not free from inherent limitations of observational studies, there is increasing evidence of an association between features of the neighborhood social environment and obesity. Further research into several key areas would further our understanding of the mechanisms operating behind these associations.
First, future work should focus on the influence of the neighborhood social environment on understudied behaviors, particularly as they relate to dietary intake and stress-coping behaviors. Second, as neighborhood environments are experienced throughout the life course, potential differential effects by life stage should also be considered recognizing that specific age groups may be more vulnerable to the effects of the social environment. Similarly, gender differences should be taken into consideration as men and women, including children and adolescents, may differ in their use of the environment as well as their vulnerability to certain social factors. Third, exploring factors that influence social norms and how they are shared across neighborhoods could inform how to best devise interventions that can maintain change long after the intervention is completed. Fourth, it will be important for future research to disentangle negative effects of residential segregation from potential positive effects on health that have been found among ethnic enclaves. Lastly, while observational studies have shown the neighborhood social environment to be associated with obesogenic behaviors and weight status, further research should focus on testing interventions that would promote the development of a positive social environment and as a consequence improve mental health and well-being, increase physical activity among residents, improve dietary behaviors, and reduce or maintain BMI. Interventions that focus on the development of the built environment for the prevention of obesity could potentially be more fruitful if the social environment is also taken into consideration.
TARGETING THE SOCIAL ENVIRONMENT FOR OBESITY PREVENTION
In spite of the existing evidence, few obesity prevention interventions have been developed within the context of the neighborhood environment taking advantage of the residents' social capital and social networks. 32 Promotion of the built environment, particularly through the use of parks and recreational facilitates, would increase the opportunity for interactions with neighbors if it is coupled with interventions that lower crime and promote safety and a sense of security. Doing so would foster cohesion and collective efficacy in a community. 19, 33 For example, through the development of joint use agreements, communities can gain access to school recreational facilities that may otherwise not be available to the public after school hours, thus providing a cost-effective way to share community resources while also increasing opportunities to engage in physical activity. The process of developing such an agreement could aid in the development of social capital within the community; thus, communities that come together to develop a joint use agreement or to design and develop other community resources could result in multiple gains for the community-a gain in a built environment resource, such as a park, and a gain in social efficacy, both of which may address obesity risk behaviors.
Other promising interventions are, for example, the Safe Routes to School program which promotes walking and bicycling to school by providing safe and accessible routes to school. In addition to promoting the development of sidewalks and bike paths where none exist, the program promotes the involvement of law enforcement to work with community groups and schools.
A focus on improving neighborhood social conditions as a way of promoting physical activity, and likely other positive health outcomes, suggests the need for engagement with municipal agencies, business associations, and civic groups that might not typically self-identify with health promotion. Strategies to improve neighborhood social environments require systems level and multi-sectoral approaches encapsulated in the BHealth in All Policies^approach to municipal government, which incorporates health considerations into decision-making across sectors, policy areas, and governmental agencies that typically have not focused on health as a major part of their mission. 34 Within this framework, policing strategies, street cleaning, graffiti removal, urban forestry, public transit, and zoning can be seen to have impacts on neighborhood social environments that support healthy physical activity and dietary patterns. Budgetary and cost-benefit analyses that are used to fund and prioritize such activities can incorporate potential impacts on neighborhood social environments and health benefits as an output of these municipal activities. In many urban areas, business improvement districts (BIDs) supplement or replace municipal efforts to provide maintenance, security, and garbage removal services and as such may contribute to improving neighborhood social conditions relevant to physical activity. Similarly the efforts of block associations, neighborhood watches, and community associations could be energized and leveraged when their activities are understood as supporting positive health behaviors and outcomes in their communities. Such organizations might not self-identify as being agents of community health, but their potential to improve neighborhood social conditions suggests that they could be part of a larger culture of health.
As an example, the Shape Up Somerville program, a community-based participatory research program to prevent weight gain among young children, engaged a wide variety of community members in the implementation of their multilevel intervention (home, school, and neighborhood). The intervention which at the neighborhood level included a community advisory council, ethnic minority group collaborations, support from local Bcommunity champions,^walking/pedestrian training, a farmers market initiative, city ordinances on walkability and bikeability, and a fitness fair significantly reduced BMI z-scores among children at high risk of obesity. 35 The few examples that exist of interventions and programs that affect the neighborhood social environment to prevent obesity are all coupled with programs and activities that promote the use of the physical environment. Thus, as noted, addressing both the social and physical environment when designing neighborhood level interventions would be a more promising approach for the effective prevention of obesity at the neighborhood level. Crucial to obesity prevention will be the development of societies that not only value safe and accessible physical spaces that promote overall physical activity but also believe and promote social norms of healthy diets and healthy weight status. Intervening on neighborhood social factors in order to prevent obesity will only have an impact if they are supported by broader social and cultural norms that prioritize and promote health and health behaviors that are closely linked with obesity.
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